Abstract: Attentional focus and practice schedules are important components of motor skill learning; often studied in isolation. The current study required participants to complete a simple key-pressing task under a blocked or random practice schedule. To manipulate attention, participants reported their finger position (i.e., skill-focused attention) or the pitch of an auditory tone (i.e., extraneous attention) while performing two variations of a key-pressing task. Analyses were conducted at baseline, 10 minutes and 24 hours after acquisition. The results revealed that participants in a blocked schedule extraneous focus condition had significantly faster movement times during retention compared to a blocked schedule, skill focus condition. Furthermore, greatest improvements from baseline to immediate and delayed retention were evident for an extraneous attention compared to the skillfocused attention, regardless of practice schedule. A discussion of the unique benefits an extraneous focus of attention may have on the learning process during dual-task conditions is presented.
Introduction

41
The early stages of motor learning are known to be cognitively demanding, interpretive, and 42 effortful (Anderson, 1982; Ericsson, 2006; Fitts & Posner, 1967) . Decades of research has 43 focused on how skill development progresses through more advanced stages of learning, 44 allowing skillful behavior to emerge (Adams, 1987; Salmoni, Schmidt, & Walter, 1984; Wolpert, 45 Diedrichsen, & Flanagan, 2011). Two factors influencing skill development that have been 46 extensively studied are practice schedules (Magill & Hall, 1990; Shea & Kohl, 1990 ) and the 47 focus of attention (Wulf, 2013) . While these factors have expansive literature explaining their 48 importance in skill development, they have mostly been studied in isolation relative to the other. 49 From a practical perspective, both practice scheduling and the focus of attention would likely be 50 manipulated in a real-world setting, and there may be an interaction between these factors 51 influencing skill development. Thus, we provide a brief overview of the literature related to 52 practice scheduling and the focus of attention, and then lay the foundation for examining both 53 factors concurrently within a skill development context.
54
One way practice schedules are defined is in terms of blocked and random practice. The 55 former refers to performing the same skill repeatedly, whereas the latter intertwines practicing 56 different skills within the training session. Previous work has demonstrated that skill 57 development is enhanced with blocked practice (Magill & Hall, 1990 with the forgetting hypothesis (Lee & Magill, 1983) , when participants shift from one task to 81 another during random practice, participants "forget" how to perform the previously learned skill. 82 Thus, random practice facilitates learning through solution generation (see Cuddy & Jacoby, 83 1982). Alternatively, it is possible that shifting from one task to another compels performers to 84 focus on skill execution to "relearn" the skill, but allows performers to behave more reflexively sequence, "2-6-5" on a standard keyboard. When prompted to start via a "+" on the computer 142 screen, the task was to release the "2" key and push "6" key within a specified time constraint, 143 and then release the "6" and push the "5" within a specified time constraint. The total time to 144 complete the task was always 800ms. However, the participants were instructed to complete the 145 each task using one of two timing sequences (TS): (1) 200ms between "2" and "6 and 600ms 146 between "6" and "5" or (2) 600ms between "2" and "6" and 200ms between "6" and "5".
147
Baseline measurements were taken on four blocked trials with both TS (eight trials total). Since 
Results
193
For TE, the interaction between condition and phase was significant, F(6, 82) = 2.90, p = data is unique that it shows the blocked practice schedule appeared to benefit from an extraneous 220 focus of attention more than the random practice schedule, as evidenced by retention scores.
221
Since retention is predicted by learning, this suggests that the combination of blocked practice 222 with an extraneous focus of attention elicited greater learning than a blocked practice schedule 223 with skill-focused attention during skill acquisition. Further, it has been argued that dual-task practice can lead to an increase in performance in the 245 primary task when the secondary task was sufficiently difficult (Bright & Freedman, 1998), 246 suggesting that CI from a secondary task may actually be beneficial to learning. Our data 247 supports this notion and suggests that an extraneous attention focus possibly creates sufficient 248 12 CI, similar to the effects observed when a randomized practice schedule is used in isolation. 249 When random practice was combined with an extraneous attention focus, performance dropped, 250 possibly indicating that the CI inherent in random practice combined with CI from extraneous 251 attention may lead to a combined CI level that is not optimal for learning a novel motor skill. 252 We also predicted a greater improvement from baseline to retention would be exhibited 253 for random practice as opposed to blocked practice regardless of attention condition. This 254 hypothesis was predicated on the consistent finding that random practice enhances motor 255 learning. Our data did not support this hypothesis and showed that the blocked-extraneous and 256 random-extraneous conditions improved from baseline to retention. Our data highlight the role of 257 extraneous attention in motor learning, as it superseded the traditional finding that random 258 practice leads to stronger learning relative to blocked practice. As noted above, this is likely due 259 to the influence of CI. When attention is directed towards skill execution, the focus of attention 260 presents little or no CI. However, when the attention is directed extraneously, the focus of 261 attention introduces CI. Thus, it can be conceptualized that the blocked-skill-focused condition 262 had the least amount of CI (not optimal for learning), whereas the random-extraneous condition 263 contained the most amount of CI (also not optimal for learning). Our data suggests that too little 264 or too much CI led to lower performance on the retention tests, whereas the moderate amount of 265 CI provided in the blocked-extraneous condition led to the best retention of the novel motor skill.
266
This finding is congruent with previous research showing that a moderate level of CI is 267 beneficial for novice learners (Porter and Magill (2010) . Theoretically, the random-skill-focused 268 condition in our study would also provide a moderate amount of CI. However, the CI effects 
